2019 %sd£. juo^I Ip cLcjJI pSJLujj Space truss 


Space truss OjJUaJ) 

c_A^s JIia ja Space truss <^L>^ - 

A AlxM L " )?!l±a ^ > nVifo JauU ^3 A^jUaLLoil CjLqIc-^II ^ja ^ ji <■ ^a jJI 

4jljujI^ 11 4_i3a*j ^3 A a.I^Jjuia]| A ^Iv^t ^jjoi^,| ^ja j (j^ll IIJ 

j& ^C-Infill ^JJ^\\±A\ SAacJ J\ A ->-1 ^jj^J 

CjI^.j t i*t'*</\U yjjkl ^JA (_}S Jaljj^j! 

l^gjfijAAJ AjJC-H (_£^Jjoi a l aSiC- ^)^Jl (_J!Ld LlC.|^)S A \. ^1 ^ 

^jjxj LuoIaII CllLaLiJ ^)j£l J 4-lIlc. s$.li£ ^Jaill lift ^)3Jj <Ia3 

44 J £j&a\\ ^3 A l ^*\1 1 _iijaij ^^3 

Jaijjallj Tension t - 


ii^. 


.c^^V' ^ JU^bU Compression 
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(members) s &a ^Ualll £j£jj 


^.LalilVI 3oVl ^jjaLuiaj (joints) 


J^2L2 


J **»* 

j^aJJ 


<^1^. (Jj^aJ <jl \ g A ) Ud jjaLuia 4-jjLcgj jJjuiI ja £juiJ jl ^Iaj Adl*Jl 


(parameter) <—sljjiia s^c. <iiU& s.ia.!j 4_Lij ^ SjjjuiIaSjjoic. Uiil 

AdJaij jI^jaII jflll A x\ j AdlduVlj Aj^)Ia*a1I ^jjjLslaII 

\ g n l Vi j U jiaS gJULjj Jjlaj (span) C5^ J ^ 

4_£^)Laxa]I ^jjjA^aII ^Unill idk (_£ jUaXA^ (Judd!!] Aj«uullj 
dll-2kj3 j] dllc-lilijl j\ dll dalidjl jl IgJ JijJL2k v djldld^j 
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(^60) J! -^.1 J)^ (J^C 4_Lal£ 

(f 120) ^ t> jj^j 4 ^Ikillj (^20) 

Ja^j (_^l U_5 “^.3 LS 1 2^1 lalllJ Lg-llc. L-llillll j)^<aJ 

^ A-jat-iila]' S*LCa!>U ClA joAiLall ClA-^,j3 (j-aC- j)£-aj 

Ja&j Sc-LCa^H Cllljl^.j t" n^Vi (j^^aJS <JC.Ll^all Sc-Lja^U Ajjaiillj 
Cl)^bl£ jy^al c£ll3 jj (_£^Lax-all l_Lui^. t^llc i § Aj^IxJ) s-LEllVt 

1$ juoSj ^X-i jiil .JJ 1 A Se-LCa^H 

LCajI a ^^c.1 jill (j^lLa^Jl ^)JjujI j*aJ ^Jajuill 4^Jt*-aI AjjouIIj 

A lalaJl jl (^Clc. ^aj l^)J ^Ic. jjlA^ c diUjl^al o^c, 

Mjjjj jl jl A 1 , ^k\ A. ClAjjJJ ^jaW -ft\l ^Jajudli jjlA J jl AjCLslSI 

j 3^I jjflSI 


(j^lLaaJ] (_£^1*-^ ^JajuJl ^ic. Clrnj (jl j)^-aJ A-Jaxlll (j-a ^(_^l 


(L,Tsec) WSUU^S Ujj UaJij} 
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: jbuVI JX ^\J1\ J%il <$>! -iiljfl 

jjjll Ai*.- 

^L-ajSVI lSjAA' 

** ** 

jUjVI *bi JU5VI cW- 

SJUJI bULull Sii- 

** 


j c-Lnll aJ j^_juj- 
^UjII AiKjj diSj ^)3 jj- 
(^£.1 jil! £-a j o^jUVI Jlo) CliU^k- 

jUjVI 

JajJaikjl]' (J-ftC- j s-lidl! )Ua] jXjJaijj Aj^)^. ^<jj_ 

olJa*.all AaA joiaII djLdJjuaillll j 


•AjLaI^Xui! 


*(J!Lq djl^Labd AjJaxj - 

CliV^-a - djlc-lall - — ^g.xJalJ^Il jIjjujVI - 

- jjl ~n a \\ - — Clll^jUall ^)^.li& - 3-»<a\l 

L-LjjJjII CliVU-a 
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^)jIxaII ? dil^-ajj-all dilctaj ^^Luba ? dil^jUall 

t—flijoJI dilj (jj^UalL (JljalLuVI diVlj^a ? dil ^ ? 4 j 2jill 

dll^ ^ L—1C. ^La ? dllAjliuol ? 

djluoli Jj3Vl 
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<> j%ii t \ji\ 

Steel -1 



Stainless steel -2 
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*lj*i 

<JC- jj JjJL=^ jjjujI j-a (jc. 6jUc. J (4 jlfo dll MujljioyuVI JljC'V!) -1 

0 ^gic. jIjc-VI o^j (52,44,37) 


ujj%* 80 J' 70 c> Af\u* jj£J)l\ 

1 4_l)a J ^)^ 1 O - ^^) JjC> *-"'/' A 

Jjjj ,? Jaj 
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:DIN 17100 ST 44-2 Steel Mechanical Properties 


Quality of Steel 

Minimum Yield Stress 

Tension Strength 

Maximum Elongation 

St 37-2 

235N/mm 2 

240-470 N/mm 2 

240% 

St 44-2 

275N/mm 2 

410-580 N/mm 2 

20% 

St 52-3 

355N/mm 2 

510-680 N/mm 2 

20% 


. ^UllS 44 Jtlail Jjauj ^£> 


DIN 17100 ST 44-2 Channel Steel Mechanical Properties: 


Material 

Tensile strength Mpa 

Normal thickness mm 

<3 

>3 ,<100 

>100 

St 44-2 

430-580 

410-540 

By agreement 


Material 

Minumum yield strength Mpa 

Normal thickness mm 

<16 

>16,<40 

>40 <63 

>63,<80 

>80,<10 

0 

>100 

St44-2 

275 

265 

255 

245 

235 

By 

agreement 


Material 

Elongation M pa % 

L0=8 Omm Normal 

thickness mm 

L0=5.65 V SO mm Normal thickness mm 



>0.5, 

Cl 

>1, 

C 

1.5 

>1. 

5, 

<2 

>2 ? 

C 

2.5 

>2. 

5, 

<3 

>3, 

<40 

>40.<63 

>63,<100 

>100 

St 44-2 

14 

15 

16 

17 

18 

22 

21 

20 

By 

agreement 
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Jj4ai 1 UuL JjUjjI^ aituoaj Jbut 


PIPES 


Dimensions and Properties 



Pipe 

D 

t 

Area 

Weight 

x-x 

No. 

(mm) 

(mm) 

(cm 2 ) 

(kg/m ) 

Mem*) 

S x (cm 3 ) 

r x (cm) 

38 

38 

3 

3.3 

2.59 

5 

2.63 

1.24 


38 

4 

4.27 

3.35 

6.26 

3.29 

1.21 

44.5 

44.5 

3 

3.91 

3.07 

8.46 

3.8 

1.47 


44.5 

4 

5.09 

4.00 

10.5 

4.74 

1.44 


44.5 

5 

6.2 

4.87 

12.3 

5.53 

1.41 

60 

60 

3 

5.37 

4.22 

21.9 

7.29 

2.02 


60 

4 

7.04 

5.52 

27.7 

9.24 

1.99 


60 

5 

8.64 

6.78 

32.9 

11 

1.95 

70 

70 

3 

6.31 

4.96 

35.5 

10.1 

2.37 


70 

4 

8.29 

6.51 

45.3 

13 

2.34 


70 

5 

10.2 

8.01 

54.2 

15.5 

2.31 


70 

6 

12.06 

9.47 

62.3 

17.8 

2.27 

76 

76 

3 

6.88 

5.40 

45.9 

12.1 

2.58 


76 

4 

9.05 

7.10 

58.5 

15.5 

2.55 


76 

5 

11.15 

8.75 

70.6 

18.6 

2.52 


76 

6 

13.2 

10.4 

81.4 

21.4 

2.48 

89 

89 

4 

10.7 

8.38 

96.7 

21.7 

3.01 


89 

5 

13.2 

10.40 

117 

26.2 

2.98 


89 

6 

15.6 

12.30 

135 

30.4 

2.94 


89 

7 

18 

142 

153 

34.3 

2.91 

108 

108 

5 

16.2 

12.70 

215 

39.8 

3.65 


108 

6 

19.2 

15.10 

251 

46.5 

3.61 


108 

7 

22.2 

17.40 

285 

52.7 

3.58 


108 

8 

25.1 

19.7 

316 

58.6 

3.55 

133 

133 

5 

20.1 

15.80 

412 

62 

4.53 


133 

6 

23.9 

18.80 

484 

72.7 

4.5 


133 

7 

27.7 

21.80 

552 

82.9 

4.46 


133 

8 

31.4 

24.7 

616 

92.6 

4.43 
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Conics -2 


^aL^J cJj A ' J)' J JaJ^)J jjJaC- - 


^jUJl jJaill JjliL ^ jL jA j jC-VIj 
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mero:^j^j^< Sj£l! -3 


(J-aC- (4^*^*-^ 4-ijljUi^i jc-Vi) - 

j 1_£J t**^**! 4 _aL^]I S^)£11j L_)jijj 

liUDaxa] \iaj Ia jIjjc-I ^jj a^£ll <^ c> S- 1 - 




J^J 


(Jl x^ajVI ^AjJaj] ^ £LaC. L_Jjftll (_J^lA<a - 


(^-jj-lx^all 4_ljl jC-VI) £-a J 3 JJ^ 
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DIN 17100 ST 44-2 ULt r 240 Jl60 <> ejSJI M ^ - 
j 190 j 154 j 132 j 110 j 90 j 75 j 60 :J&\£ jlLiVlj 


240 

4a\1 4.^1_uia]| l^at(. Lui^ J 


C lnA 


^ A Jl ^ t QA jj£I j t £Aaj& Jfll ,j£Jj 


DIN 17100 ST 44-2 J ^ *jj£il ^j* 

TS 2525 -2 Standard J \i± 45 ^ 

U£ jj£ll Jc- 


aaII - 

iuA\ cjljb xl f Ija! qIaj - 
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Bolts -iljG-V!) Uflljialj £jLLa -4 

f-a 64 ^ 12 (J£3 Jijxll c_fl^)ia jl £■ jiaS - 

JaJ^L^-a j jl^C-l \ ^ x^axJJ ^j^lLa^Jl ^.LuiaC.1 JaJ^) ^iaLuiaII Aidla j - 


JJ^J 
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Clujlilll ^-all ^_a!Lj ^uj] ^LajoiaII - 

^laS ^JJj ~ jUdJobdll q C- (Jfij VI <-_La>j (_£,i]l J 


4_ilc- Audi) 6^3 ^lc- l$.ljj ^)Lajoia1I 
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Diameters and Quality of Bolts 


Diameter (min) 

Quality 

12 

s.s 

12 

10.9 

1 <5 

S.S 

16 

10.9 

20 

S.S 

20 

10.9 

27 

S.S 

27 

10.9 

30 

S.S 

30 

10.9 

33 

S.S 

33 

io.s» 

3<5 

s.s 

3<5 

10.9 

39 

S.S 

39 

10.9 

-42 

S.S 

42 

10.9 

48 

S.S 

48 

10.9 

S<5 

10.9 

<50 

S.S 

<50 

10.9 

<54 

10.9 
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Nuts -5 


jl ^C,^J JaJ^) 4-2ajuil JaJ^) - 

J-all ^ ^)3jJ 1 ^ ^)L<lJuJ-a 

^3 ONn.ull ^)Lajuia]| ^}lafl] lls^ ^1^.1 ^1) 4 \ j ^la3 3-j.Ia>j ^JJ - 

# jjJaxJl 


^Ic. (J^xj JaxjJall S_j3 ( ^ic. 4_1 ^oL^al] j l-»<aH Juuxj - 

A^Lola j *_xi Llla^. L_LloI JJJ 4 \ j a \ t !■>» xia S_j3 l^)Jaj ( jjJaxIl 

^Jaflil jLjlkl <Jjj^}Ja ^jC- Aj jdia^ ijj ^JajuJl 4-^.LobQ ^aJJ ^ ^ 111 
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Outer and Inner Diameters and Allowable Compression 
Stresses of Nuts. 


Outer Diameter 

(DUD) 

Inner diameter 
(mm) 

.Allowable compressive 
stress(t'cnr) 

19 

13 

1.8 

27 

IS 

1.8 

30 

22 

1.8 

36 

22 

1.8 

41 

"> ■"> 

1.8 

46 

22 

1.8 

41 

29 

1.8 

46 

29 

1.8 

55 

29 

1.8 

60 

29 

1.8 

65 

29 

1.8 

46 

32 

IS 

50 

32 

1.8 

50 

33 

1.8 

60 

35 

1.8 

55 

35 

IS 

75 

3S 

1.8 

60 

38 

1.8 

75 

41 

1.8 

75 

44 

1.8 

75 

44 

1.8 

65 

44 

1.8 

70 

44 

1.8 

99 

50 

1.8 

75 

50 

1.8 

80 

50 

1.8 

99 

64 

1.8 

99 

66 

1.8 
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purlins -6 

AjijJaSI CjIjIaaIIj St-37.2 cIjLqI^ s.iaC'VI - 

ojlA Jc- CjUiaijll CIujjj (I,C,U) ^ UJ^ 

dlbl^all 


*^)j)<• ^all j LaS aA CIjIjIAa]) Ciiml ClaLdlc-J - 
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Supports ciljlal 41 ua 1 \ CjtelM) _7 

Clslc-UaS) jtsulj (J£juj - 

i J<i g ^ CjlL^al l " ^ 3 ^ A L : u 4 aV<-v ^ 

steel 0^ 0 jW^ j jl - ^'j ^IajI ^ Cim <jl <ji*j _ 

20* 20 ^ 10*10 t> plate 

JlS^laj St-52 jl St-37 ^ uUU <> ^ ^1^2 - 


TS 2525 -2 Standard 
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SUPPORT DETAILS 

1 Space Frame Mode 

2 Space Frame Member 
3- Nut 

4 l ift oft and Horizontal 
Stop 

5 Column 

6 Base Plate 

7 Bearing Plate 
8- Cone 

9 Teflon 

10 Anchor Bar 
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: JSttli J 1.1^11 4-ajlLxI 


A_Iajujl jJ Cli jJJ)Jl ji jju^a (_j>a i aU»Vi \1 

* IgilkJj U^^lla ^aJJ ^aJ j 

t AjfLjjl lui ijjj£ 1' ojJjj IgilkJ j ^^ic. AiAiak A^laC. (jc. 
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«aj]| A^jUII Jl^JaVI C t l»^ ^^Ic- jG-Vi A-l2a3J ^aJJ - 

J Lo£i ^C-VLj -lai Ajt_g_j ^UJ ^JJ - 

4juai^^ a^jLajuiaII (JL^.jI ^jj - 

dowel pin j' ojj^) ^ji jU^I .kaj _ 
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(b) Dowd pin Conical end piece 




26 













































2019 %sd£. juo^I Ip cLcjJI pSJLujj Space truss 



27 




2019 isdc. juo^I s&am Ip cLcjJI pSJLujj Space truss 


CjI jjljlb 4_kij <j^jVI ^ ^JJ ^ 1 *-! - 

^ Ajlaa^j ^jj jl ^aj^jjdjj 4_lajui! jj AjtSj ^aJJ ^aJ ajjj^allj 

4 Ui 1 nI jJ 
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CONTENTS 


1- SPECIFICATION & TECHNICAL PROPORTIES OF USED MATERIAL 

2- USED MATERIAL and ALLOWABLE STRESSES 

2 1NUT STRESSES 
22BOLTSTRESSES 
2 3-PIPE STRESSES 
2.4-NODE STRESSES 

3-LOAD VALUES 

4METHODS 

4 1-SPACE FRAME MEMBERS 

4.2- PIPES CHOSEN 

4.3- BOLTS CALCULATION 

5 LOAD ANALYSIS 
5.1 -LOADS 

5.2—LOADING COMBINATIONS 

1. SPECIFICATIONS: 
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The design is done according to the Egyptian code of 
practice STEEL CONSTRUCTION AND BRIDGES 
CODE No. ECP 205-2001. 

2. USED MATERIALS and ALLOWABLE STRESSES 

Space frame system members are formed by steel pipes, conics, nuts and bolts. 
These members join with spherical nodes. The pressure forces on the pipes are transfered 
to the nodes by the nuts and the tension forces are transfered by the bolts. Material 
qualities and allowable stresses of the members used in space frame systems are listed 
below. 


PIPES. 

.: St.37 

SPHERES. 

cn 

CD 

BOLTS. 

.: 8.8/10.9 

NUTS. 

St 37 

PILS. 

...; St.37 

CONICS. 

St.37 
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*2.1. NUT STRESSES: 


Yield stress Allowable Stress 

2400 kgf/cm2 1440 kgf/cm2 

*2.2. BOLT STRESSES: 


Quality 

Tension stress 

Yield stress 

Allowable Stress 

8.8 

8000 kgf/cm2 

6400 kgf/cm2 

3840 kgf/cm2 

10.9 

10000 kgf/cm2 

9000 kgf/cm2 

5000 kgf/cm2 



(1) 


•2.3. PiPE STRESSES: 



Quality 

Tension stress 

Yield stress 

Allowable Stress 

ST37 

3700kgf/cm2 

2400kgf/cm2 

H HZ 

1440 kgf/cm2 (1656 kgf/cm2 ) 
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•2.4. NODE STRESSES: 

St. 60.: 2040kgf/cm2 

3. LOAD VALUES 

Load effects on space frame system members are calculated by the special 
software" Framecad ” Loads on members affected on the nodes at the top chard by 
converting the area load to single load in proportion to the area covered by each node. 
Pipes are calculated only for axial tension or compression forces included from the nodes. 
No moment creating loads on pipes themselves are allowed. 

Assumed loads for system solution are as follows: 

♦Space system self load 24.80 kgf/m 2 

♦Purlin + Cladding for top chord 20.00 kgf/m 2 

♦Billboard load 40.00 kgf/m 2 

♦Collateral load for bottom chord 10.00 kgf/m 
♦Live load for top chord 60.00 kgf/m 2 

♦Wind load vertical protection seperately - kgf/m 2 
♦Temperature variation At = +/- 33° C 
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:6jj^aib US ^ 1.1 -JUjVIj Ola 1.3 yf&J - 



HOC 


1100 


11CO 


noo 


10177 


1100 


:iw 


noo 


0 0 

0 

@ 

© 

© © 

0 


1I-.APPLIED FORCES :■ 



Case 




M x 

0.00 

mt 

a 

Steel Grade St.37 



My 

0.00 

nit 

a 

F ! = 

2.40 

t'ciiT 

N 

1.30 

t 


F, = 

3.60 

tern* 


^UaHl A^Lubd ljLuu^i Jju - 

Choice of section 


a . Force (ton) 

**p\pe — - 1 * 


Ft (t\ cm 2 ) * 1 • 2 

1 1 

(compression) Case A_t ^Case ^ Tention 


Ft — 1.40 t \ cm) 


4.2. PIPES ARE CHOSEN FROM THE LIST BELOW: 
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<L-aiUakj 38 fSj £Ua$ jlull fj JjUuI) Jj-iaJl <>J 

2)- CHOKE OF SECTION:- 


D 

t 


38.00 

3.00 


Pipe Sec. 38 X 3 


3)- CHECK SECTIONS 
PROPERTIES OF SECTION 

Y 

A 

I 

S 

r = 


1.90 cm 

3.30 cm 2 

5.0 cm 4 

2.63 cm ! 

1.24 cm 



Jc. CHECK COMPACTNESS J-* jjSll ISJaj - 
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Non-compact (Ar) 

b/t^30/VFy 

(f) Tubular section: 

'■Ol 

Class 

Section In Bending and/or 

Compression 

1. Compact (Xp) 

DA$ 165/ F y 

2. Non-Compact ( Xr ) 

DA $ 211/ Fy 

F y \o t/cm 2 

(*) For unequal angles 

CHECK C OMPAC TNESS 

D/t = 38 \ 3 = 

12.67 


The see is Compact 


CHECK NORMAL STRESSES fr - 

fctiaiii Buckling Ji ^ - 

Jj£j ,jSJ j jALiJ! jUjI j JjUl 'Xiicj Buckling J! jt jl>o dJA j 
. (X) Jl oLl>J member^ ojUJ! Buckling Jl jIjlLo 

Jl = — => Buckling length (cm) 

V => radius of gyration (cm) 
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= 1.1 \ 1.24 = 88.7 <180 




2.2.1.2 Maximum Slenderness Ratios (X max ) 

The slenderness ratio of compression and tension members, shall not exceed 
AmarOf Table 2.3 


Ta 


ble 2.3 M aximum Slenderness Ratio for Axially Loaded Members 


Member 

Amax 

Compression members 

180 

Bracing systems and secondary compression members 

200 

Tension members 

300 


Ok. Safe 

Allowable compression Stresses jli* uU, 

ILlL jj ljluA 

_ 5 J* 

Fc — 1,4— 6,5 * 10 % max. t\cm 21 -> Steel 37 

= 1,6- 8,5* 10 5 % max . t\cm* ■= =^> S'teel 44 
= 2,1 — 13,5 * 10 Amour. t\cm 2 1 > Steel 52 

A 

Fc = 0.89 t/cm2 


c 


OLC't'ULCLl s~tnre ss 


actual stress Jt pi 
— nrc e 
























2019 %sd£. juo^I Ip cLcjJI pSJLujj Space truss 


1.3 \ 3.3 = 0.39 


CHECK NORMAL STRESSES :■ 


4a 

- 

0.00 

m 

4cy 

z 

0.00 

t/cm* 

4i 

- 

0.39 

tern' 

Fba 

- 

1.540 

t/cm* 

Fbc y 

- 

1.728 

t'cm : 

4in 

= 

1.10 

m 

Hout 

z 

1.10 

m 

; Wx 

- 

88.57 

<180 

Fc 

- 

0.89 

t/cm" 

4 ; F c 

- 

0.44 


Ai 

= 

1.70 


h 

z 

1.70 




Cm 

Cm 


1.00 

1.00 
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: Applying the interaction equation JjUl ULlaj 


2.6.7 Combined Stresses 

2.6.7.1 Axial Compression and Bending 

Members subjected to combined ax’al compression (N) and 
simple bending moment <M) abojt the major axis, shall be 
proportioned to satisfy the following interaction Equation: 

hsL + A 1 + Aa s 10 . 2-35 

Fc ^bcx ^bcy 


For cases when f C J F c < 0.15, 
otherwise: 


Ai 


<1 _ 2^) 

*E_x 


A 2 = 



1.0 


Where: 

fc. 

Fc 

ffccx* ^bcy 
F bcitfF t>cy 

Fe* 1 F fc y 


Actual compressive stress due to axial compression. 
The allowable compressive stress, as appropriate, 
prescribed in Clause 2.6.4, 

The actual compressive bending stresses based on 
moments about the x and y axes, respectively. 

The allowable compressive bending stresses for the x 
and y axes, respectively, considering the member 
loaded in bending only as prescribed in Clause 2.6.5 
The Euler stress divided by a factor of safety for 
buckling in the x and y directions, respectively (t/cm ? ) 


* 

(^a^F c ) + (4a^ba)Al‘K4cy^bcy) ^2 = 0.44 < 1.00 SAFE 

fca = Actual Compression Stresses = (N/A) 

Fc = Allowable compression Stresses (X<100 or X>100) 
fbx = Actual Bending Stresses in x-direction (Mx/Sx) 

Fbcx = 0.64Fy (case of Compact or 0.58Fy in case of 
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Non-compact (Allowable bending Stresses on the 
compression side due to Mx 

fby = Actual Bending Stresses in y-direction (My/Sy) 

Fbcy = Actual Bending Stresses due to My = 0.72Fy in Case 
of Compact Sec. 

and= 0.58Fy in Case of Non-Compact Sec.) 

A1 and A2 = 1.0 for (fca/Fc) <0.15, (Code pp.25), 
Otherwise: A1 = (Cmx/ (1-fca/FEX) (Code pp.25) 

And A2 = (Cmy/ (1-fca/FEY) Code pp.25 


Where: Cmx and Cmy are Moment Modification Factors and 


to be taken according to the following: 

(i) Side sway permitted Cm = 0.85 

(ii) Side sway prevented with transverse Load 

Cm = 1.0 Hinge End 


Cm = 0.85 Fixed End 


Without transverse Load: Cm = 0.6-0.4(M1/M2) < 0.4 
The Euler Stresses for buckling in X&Ydirections: 
FEX = (7500/Xx2) (Codepp.26 Eq.2.36) 

FEY = (7500/Xy2) (Codepp.26 Eq.2.36) 
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NODES 

ELEMENTS 

TYPE 

DIA. 

NO'S 

TYPE 

DIA. 

NO’S 

i i i 

i_i_i 

CO 

NET LENGTH 

BOLT 

NUTS 

NODES 

MATERIAL 

1-22 

75 

142 

1 

42,4x2,50 

40 

1881 

1753 

112-10,0 

22/15 

75-75 

S235JR 

22-25 

154 

8 

2 

42,4x2.50 

252 

1672 

1544 

1112-10,9 

22/13 

75-75 

S235JR 




3 

42,4x2.50 

36 

1640 

1521 

112-10,0 

22/15 

75-75 

S235JR 




4 

42,4x2,50 

111 

1900 

1781 

112-10.9 

22/15 

75-75 

S235JR 




5 

48,3x2,50 

5 

1881 

1753 

112-10,9 

22/15 

75-75 

S235JR 




5 

48.3x2.50 

18 

1640 

1521 

112-10,0 

22/15 

75-75 

S235JR 




7 

48,3x2,50 

6 

1909 

1781 

112-10,9 

22/15 

75-75 

S235JR 




8 

50,3x3,00 

19 

1881 

1753 

1-10,9 

27/18 

75-75 

S235JR 




9 

50,3x3.00 

1 

1640 

1521 

1-10,0 

27/18 

75-75 

S235JR 




10 

50.3x3,00 

8 

1909 

1781 

1-10,0 

27/18 

75-75 

S235JR 




11 

50,3x3,00 

8 

1881 

1717 

1-10,0 

27/18 

75 - 154 

S235JR 




12 

60,3x3.00 

12 

1672 

1508 

116-10.9 

27/18 

75-154 

S235JR 




13 

60.3x3,00 

12 

1909 

1745 

1-10.0 

27/18 

75 - 154 

S235JR 
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